Abstract. -The magnetic structure of the amorphous ferromagnet, Fes3BI7, has been studied by using polarised neutron scattering with the IN20 spectrometer at ILL. The results show that in the ferromagnetic state the spins are not wholly aligned along the magnetic field direction, but that there is considerable randomness in the spin directions. It is suggested that this is due to the random orientations of the local crystal fields.
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The magnetic structure of amorphous ferromagnets has usually been assumed to be a collinear arrangement of the atomic magnetic moments. Previous neutron scattering measurements of the structure [I] of the amorphous ferromagnet Fes3Bl7, as well as of most other similar materials, have used a polarised incident neutron beam but the scattered beam has not been analysed for its polarization. The difference in the scattering for different incident polarisations was then used to separate the magnetic scattering from the nuclear scattering by assuming that the magnetic moments are all aligned parallel to the applied magnetic field.
The recent development of the polarised triple axis spectrometer, IN20 at ILL, has permitted us to perform measurements with polarisation analysis of both the incident and scattered neutron beams. These measurements then enable the magnetic scattering to be obtained without necessarily assuming a collinear magnetic structure.
The experiments were performed with Heusler crystals as monochromator and analyser, and with the scattered neutron energy fked mostly at 34.8 meV. A graphite filter and spin flipper were placed between the sample and the analyser. The sample of Fes3B17 was prepared from ribbon produced by melt spinning as described earlier [2] , and was placed between the poles of either a vertical field superconducting magnet or a horizontal field electromagnet. In both cases the sample temperature was held at room temperature. The flipping ratio without the sample was 14 and with the sample in the vertical field it was reduced to 9 in the straight through beam, when the applied field was 4 T , but was only slightly smaller for fields greater than 1 T. The sample was therefore close to being magnetically saturated.
The and 20 % of the non-spin-flip scattering. This spinflip scattering cannot arise from nuclear spin incoherent scattering because the incoherent scattering crosssection is only 2 % of the coherent scattering crosssection. Furthermore incoherent scattering is almost wavevector independent, whereas the measurements show a peak at the peak of the structure factor. It also cannot arise from depolarisation of the beam because the flipping ratio almost certainly gives an overestimate of the extent of the depolarisation of the beams.
In figure 1 we have corrected the observed spin-flip scattering for the flipping ratio to give the spin-flip cross-section, a s p . Similar results were obtained with a horizontal magnetic field. We conclude from these measurements that a large 'NOW at Clarendon Laboratory, Parks Road, Oxford OX1 3PU, G.B.
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:19888585 fraction of the magnetic moments are not aligned along the applied magnetic field. The form of the spin-flip cross-section, figure 1 ; a steadily decreasing intensity with increasing wavevector transfer and a peak at the peak of the structure factor, suggests that the spin directions of almost isolated spins are randomly canted away from the field direction but that there are also some larger canted regions. These results show that the magnetic structure of Fes3B17 is not a collinear arrangement of the moments. A similar conclusion has recently been drawn from Mossbauer results [3] and was earlier suggested to explain the temperature dependence of the magnetization [4] . The magnitude of the spin-flip scattering -30 % of the magnetic scattering is however suprisingly large. A possible model for this behaviour might be that the moment associated with each Fe ion is close to the ~e + + moment of 4 p~, and that the randomly directed strong crystalline fields in the amorphous material has the effect that the applied field can orient only the component of the magnetic moment along the field direction. This would imply that these amorphous materials are examples of randomly directed anisotropy systems and very little is known about the properties of these.
We have also studied the inelastic neutron scattering and found quasi-elastic scattering which is only slowly dependent on the wavevector transfer. This will be reported in detail elsewhere, but it could not have been observed in earlier partially polarised experiments [2, 51, and possibly these excit.ations are the ones which cause the magnetisation to decay more rapidly than would be expected from the measured spin wave constant [6] .
